Background: Research animal facilities had been identified as a risky environment for the development of Laboratory Animal Allergy (LAA). The risk degree is in parallel with the nature of contact, intensity of exposure and individual susceptibility. Early recognition of LAA via active clinical surveillance is imperative before it progresses into chronic disability.
Laboratory workers are in regular contact with the furred animals which are the major health hazard. There is no formal written legal requirement defines that how employers shall establish the occupational health program in the animals care facilities. Nevertheless, the general duty clause of Occupational Safety and Health Act 1994 mandates all employers to maintain the safety, health and wellbeing of the employees at workplace. The necessity of the occupational health program depending on the extend of hazards posted by the animals; the intensity , frequency and duration of exposure; the individual susceptibility as well as the incidence rate of occupational injury or ill health, are well elaborated in the Guide for the Care and Use of Laboratory Animals (Institute of Laboratory Animal Resources, 2011) . The exposure to laboratory animals had been ranked in the top three causes of occupational asthma in United Kingdom since 1989 (Gordon, 2001) ,while The NIOSH of United States had also proactively recognized LAA as one of the major occupational hazard which documented a significant lost time from work (Bland, Levine, Wilson, Fox, & Rivera, 1986) . However, there are very little data on the LAA incidence in Malaysia, probably due to tiny number of employees working in research animal facilities compared to more developed countries. Therefore, knowing the existing prevalence of LAA and its risk factors is a stepping stone for the implementation of future OSH prevention program. The identification of personnel with preexisting allergies holds the value in task assignment which substantially minimizes the exposure level.
Previous clinical studies revealed that repeated exposure to sensitizing allergenic agents will result in chronic loss of lung function (Paggiaro et al.,1994; Venables, & Chan-Yeung, 1997) , due to chronic inflammatory process. Exposure to laboratory animal allergen had been identified as a risk factor contributing to expedited airflow obstruction (Portengen, Hollander, Doekes, De Meer, & Heederik, 2003) . LAA is a preventable occupational hazard. One study in a International Journal of Public Health and Clinical Sciences e-ISSN : 2289-7577. Vol. 6:No. 3 May/June 2019 Heng Pei Pei, Fadzli Shah Abd Aziz https://doi.org/10.32827/ijphcs.6.3.232 234 
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Open Access: e-Journal pharmaceutical company reported the drop of LAA incidence from 10.3% to zero following a comprehensive occupational safety and health program (Fisher, Saunders, Murray, & Stave, 1998) . Hence, the active clinical survey is imperative in identifying all the LAA incidents as well as setting fundamental in the establishment of control measures to reduce the overall occupational exposure to animal allergen or animal related dust. This proactive measure provides extra advantages when compare to the passive surveillance which is only fully relying on reporting from employees (Stave, & Darcey, 2012) . Early recognition of LAA symptoms may activate series of interventions with the ultimate aim to avoid or minimize the chronic health consequences. This will ensure an early treatment and rehabilitation yielding an excellent prognosis.
The present study is crucial in addressing gap of occupational allergies among Malaysian animal facilities' workers, with the aimed to determine the prevalence LAA among the animal facility's workers in a research institute in Malaysia and its associated risk factors.
Methods

Research Design and sampling
This study employed a cross-sectional evaluation conducted from 1 January 2019 through 30 Mac 2019. All workers exposed to laboratory animal allergen were recruited as the exposed group (animal care takers, laboratory technicians, veterinarian, doctors and researchers) while the control group as known as non-animal handler group consisted of management and administration employees, secretaries and computer technicians who never have occupational exposure to the laboratory animal. The inclusion criteria were subjects of both genders, age of above 18 years, able to understand the study protocol. The exclusion criteria included pregnant women and those with contraindication for the spirometry (active tuberculosis, recent surgical procedures on eyes, chest and abdomen, and significant heart impairment).
Sample size was calculated using "PS Power and Sample Size Software" utilizing independent cases and controls with 1 control(s) per case. The probability of exposure among control was 0.03, while probability of exposure among cases was 0.16 (Ferraz et al., 2013) . 38 case and control subjects need to recruited in order to reject the null hypothesis with the power of study 0.9. However, all 87 workers who experienced occupational exposure to laboratory animal were all included in this study, yielding the total sample size of 174 subjects from both independent groups.
Instruments and Measurements 2.2.1 Laboratory Animal Allergy (LAA) Questionnaire
The primary tool to diagnose LAA is the comprehensive occupational medical history (Bush, 2001) aided by specifically designed LAA questionnaire (Bernstein, Campo & Baur, 1999; International Journal of Public Health and Clinical Sciences e-ISSN : 2289-7577. Vol. 6:No. 
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Open Access: e-Journal Seward, 2001) .The important information including present and previous job, the nature of task, exposure indices, patterns of LAA symptoms together with the potential precipitating risk factors (Bernstein, 2016) . Multiple sources of LAA questionnaire available such as the simplified version (Seward ,2001; Bush , 2001) , or even the integrated version (Bush, Wood &Eggleston, 1998 ) as employed in current study which is more comprehensive, systematic and precise. However, all items were re-arranged in a more organized flow consisted of 6 sections: Part A to Part F, with a total of 28 main items. Part A contains socio-demographic information, Part B the employment: the job title, duration of employment in current job, previous exposure to laboratory animals before current employment and details about past occupational exposure if applicable. Part C included the information regarding present job on the type of work area and the nature of contact. Recent exposure to the laboratory animals was defined as self-reported contact with the laboratory animals or even their excretions likes blood, urine and stool, in the past 12 months (Portengen, Hollander, Doekes, De Meer, & Heederik, 2003) .Part D contains occupational exposure history :the duties and nature of work , type of animal handled , exposure indices compliance to personal protective equipment (PPE). Part E required subjects to report the present symptoms upon contact with laboratory animals. The LAA questionnaire is completed with Part F: the home environmental information including the indoor pets, smoking status and atopy (previous allergic reactions or asthma running in the subject or among the blood of kin such as grandparents, parents and brothers/ sister).
Spirometry
The LAA questionnaire, although possess high sensitivity somehow less specific. Confirmatory clinical testing was more objective heading towards the diagnosis of LAA. Poor correlation had been reported between the history obtained from questionnaire and the diagnosis without confirmed by other specific clinical test (Malo & Chan-Yeung ,2001 ). Spirolab III (Operation Manual Code MIR 980067) was utilized in this study. The values of Forced Vital Capacity (FVC) , Forced Expiratory Volume at 1 Second (FEV1) and theFEV1/FVC ratio were measured. The important information likes age, gender, height and weight were keyed in for each individual before the test, and hence spirometer software could estimate the predicted normal lung value. Lung function change was defined as the deviation of the value measured from the predicted normal value.
Data Collection
The completion of LAA questionnaire and the conduction of spirometry were performed on the same day. All Spirometry procedures conducted on Thursday and Friday to achieve the workweek effects for occupational exposure. The equipment was calibrated daily throughout the study period. All participants were asked to avoid caffeine consumption and smoking at least an hour before the lung function test, to refrain from strenuous exercise 6 hours prior to the procedure, and to abstained from using anticholinergic inhaler for 12 hours and oral medication for 24 hours before the procedure (Crapo et al.,1995) . Spirometry was conducted by the trained occupational health practitioner, adhering to the lung function examination protocol practiced by the European Community Respiratory Health Survey. The clean, one way and disposable Health and Clinical Sciences e-ISSN : 2289-7577. Vol. 6:No. 
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Open Access: e-Journal mouthpiece was attached to the spirometer and measurements were performed in standing position with nose clip worn. The subjects were instructed to breathe in fully and deeply, seal their lips followed by blowing the breath forcibly until nothing left to expel. As much as three technically adequate maneuvers were allowed to be attempted for each subject, and the best results among the three recorded. The references guides of Crapo (1995) were utilized to evaluate the findings.
Data Analysis
All statistical analysis were performed using SPSS version 20 and results were presented with a 95% confidence interval (CI) and p-values of 0.05 for the statistical significance. Data cleaning accomplished prior to analysis. The socio-demographic attributes of both groups of animal handlers and non-animal handlers were illustrated using descriptive analyses .Cross tabulation and Chi-square analysis were employed to describe self-reported LAA symptoms and presence of lung function decline. To examine the difference of lung function value (FEV1, FVC, FEV1/FVC ratio) between the exposed and control group, the data normality was first examined. The independent t-test was used for normally distributed data while the Mann Whitney U-test was employed for non-parametric data. The associations between positive LAA symptoms or lung function declined with the occupational risk factors (duration and frequency of exposure, compliance to PPE, work area, job characteristic, atopy, smoking status and owning of indoor pet) were determined via multivariable logistic regression (MLR). The MLR was carried out by 'Enter method' to determine the 'real effect' of each independent variable with dependent variable, after controlling for the confounding effects of other independent variables. Among the 87 subjects from exposed group, more than half were female (57.5%). About three quarter of the animals facilities' workers were between 25-44 years (74.7%) and received tertiary level of educational attainment (79.3%). Almost one in five (18.4%) were current smokers. More than half (58.6%) of the exposed population complaint of at least one LAA symptoms while 56.3% were found to have abnormal lung function as detected by lung function test. About one fifth (21.8%) had history of atopy and approaching one quarter (24.1%) reported to own home pets. On the other hand, a major proportion from the control group was consisted of female (60.9%) , Malay ethnic (62.1%), came from the productive age group of 25-22 years old (72.4%) as well as attained tertiary education (80.5%). One fifth among the controlled respondents were current smokers (20.7%). Subjects without occupational exposure to laboratory animals somehow reported LAA symptoms were as little as 3.4%, whereas similar prevalence had also been documented for declined lung function (3.4%). Less than one fifth of the controlled population experienced atopy (17.2%) while one in ten was keeping pets at home (10.1%). (Table 1) International Journal of Public Health and Clinical Sciences e-ISSN : 2289-7577. Vol. 6:No. 
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Open Access: e-Journal attendant who responsible for the routine care of the laboratory animals such as feeding, cage cleaning, bedding and cage changing. Similar ratio of 7:3 also documented between workstation of laboratory and animal house in term of type of work area. All the 87 exposed subjects (100%) were handling mouse, while 92.0% exposed to rat, 19.5% exposed to rabbit, 13.8% exposed to cat and 10.5% were exposed to hamster. More than half of the workers were involved in duties with close contact with the laboratory animal allergen, namely: feeding and breeding (71.3%), handled soiled bedding (67.8%), cage cleaning and change of bedding (59.8%) and collecting blood with tissue harvesting (51.7%). In addition, in term of exposure duration, approximately half (50.6%) had 2-5 years of exposure length, followed by exposure of more than 5 years (40.2%); while for the frequency of exposure, 62.1% experienced daily exposure compared to only 37.9% exposed at least once a week. The proportion of exposed subjects who did not comply to the full set of personal protective equipment (PPE) upon contact with laboratory animal allergy was 74.7%. All were completely adhering to the glove worn during various procedure involving laboratory animals, however only 26.4% utilized protective eye glasses, 85.1% wore surgical mask, 23.0% wore respirators, 88.5% wore apron or lab gown and 74.7% wore safety shoes, at all time. The prevalence of atopy among our exposed respondents was one in five (21.8%). Approaching half (47.1%) of the subjects responded in present study reported that the complete PPE were not provided or not accessible in the work station at all time (Table  2) . Among those exposed workers who presented with at least one positive LAA symptoms, majority were female (52.9%), animal users (66.7%), and working in the laboratory (66.7%). All the animal facilities' workers with positive LAA symptoms experienced history of contact with mouse, with more than half were conducting risky task likes feeding and breeding (74.5%), handling soiled bedding (68.6%) and cage cleaning or change of bedding (62.7%).On the other hand, in term of exposure magnitude, major proportion of those with positive LAA symptoms reported the exposure duration between 2-5 years (49.0%) while 64.3% of the subjects reported the frequency of daily exposure. There was only 6% among this category complied to complete PPE usage during high risk duties , with as high as 88.2% who did not utilize protective glasses and 90.2% did not wore respirators at all time while carrying out their tasks in the research animal facilities. In addition, more than half (54.9% ) of the exposed subjects with positive symptoms reported that full set of PPE was not available and accessible at all time. The prevalence of atopy was 23.5% (Table 2) On the other hand, among the exposed subjects with declined lung function, similarly majority were female (51.0%), animal users (67.3%) and working in laboratory setting. Majority subjects with abnormal function reported handling rodents (100% on mouse while 93.9% on rat), experiencing exposure duration of 2-5 years (53.1%) and reported daily basis of exposure (63.3%). The proportion of workers with detected decline lung profile who did not comply with the full PPE upon exposure to laboratory animal allergen was high (87.8%). For the respiratory protection, 87.8% reported did not utilized respirator at all time. In addition, one quarter among them (26.5%) had preceding history of atopy (Table 2) . Health and Clinical Sciences e-ISSN : 2289-7577. Vol. 6:No. One fifth (20.7%) of the exposed population with at least one positive LAA symptoms had normal lung values whereas almost two fifth (37.9%) of those presented with at least one LAA symptoms detected to have abnormal lung function. While for those who did not report any single LAA symptoms, 18.4% were found to have declined lung function upon spirometry examination. These associations were all supported by the significance values of p< 0.001 (Table 3) . 
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Open Access: e-Journal dependent variables in both groups were not normally distributed. There was significant median difference of the FEV1 value (U= 1147, p<0.001) and the FEV1/ FVC ratio (U=2592, p<0.001) between the two independent groups (Table 4) .
3.5 Association between occupational and environmental risk factors with the development of LAA among the exposed subjects 
Discussion
Prevalence of Laboratory Animal Allergy (LAA)
The prevalence of positive LAA symptoms among the exposed population in present study was 58.6%. There was zero case for work-related asthma. Our proportion was slightly higher compared to those documented in the literature across different countries. Multitude crosssectional study had been constantly reported that the prevalence of LAA development ranging from 10% to 46% (Aoyama et al.,1992) while some estimated the prevalence of 10%-23% (Lutsky, & Neuman, 1975; , and over 40% of LAA incidence had been reported . The discrepancy in the prevalence might be due to the dissimilarities in workplace setting, laboratory routines and nature of exposure. This could also be explained by the differences in the diagnosing criteria applied in different study although many studies estimated incidence of LAA utilizing self-reported symptoms. In addition, the animal species is an important determinant for the development of LAA. Rodents appeared to be the most allergenic species and in present study 100% of the exposed population were reported handling with mouse. Current study revealed that 100% of all the exposed subjects reported being handled with laboratory mouse, while as high as 92.2% had contact with laboratory rat. These rodents persistently shed allergens through body secretions and deposited around the working environment. The difference in the LAA prevalence could be also due to the variation in the methodology in different study, the different criteria being used to recruit subjects and also different criteria for the LAA definition. e-ISSN : 2289-7577. Vol. 6:No. In line with previous studies, this study had reported a more prevalent of nasal and upper respiratory tract compared to skin and eye symptoms. 49.4% from the exposed group in overall complaint of nose and upper airway discomfort, and this proportion made up of 84.3% among the symptomatic exposed population. Respiratory allergy had been reported very much common compared to skin and eye allergies (Seward, 2001) .The estimation of 70-80% of symptomatic workers were reported to have upper airway symptoms (Aoyama et al., 1992; Bush, Wood, & Eggleston, 1998; . Majority of the disease typically began with rhinitis and subsequently progress into occupational asthma in a year or two. This indicated that lung function test is important in detecting lung impairment even in those exposed population who did not display LAA symptoms.
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There were no chest or asthmatic symptoms being reported in current study. However, approximately 10% of the animal handlers will eventually develop work-related asthma in later stage, and those who develop LAA are at higher risk of developing occupational asthma (Bush & Stave, 2003; Gordon & Preece, 2003; Portengen, Hollander, Doekes, De Meer, & Heederik , 2003) . The absence of asthmatic case in present study still could be due to job transfer by those with developed chest symptoms which resulted in smaller numbers being surveyed in this study. Therefore the effective preventive measures must be implemented in order to prevent the symptomatic workers from progressing into asthmatic event in the future.
On the other hand, Ferraz et al.(2013) reported the occupational sensitization prevalence of 16% and 3 % between animals' handlers and non-handlers respectively in one study exploring the correlation between laboratory animals with respiratory allergies and was similar with present study which documented 3.4% of LAA symptoms among workers without direct occupational exposure to laboratory animal allergen. It was possible that this minority of non-animal handlers might develop allergic symptoms from other unmeasured allergens or even the environmental irritants such as dust mites and cleaning agents, or even non occupational exposure to household pets.
Occupational influence on the development of LAA symptoms and declined lung function
Workers exposed to laboratory animal allergen had a clear source of exposure. Once workers developed sensitization towards specific allergens, continued exposure may lead to progressive and chronic lung function decline (Renstrom, Malmberg, Larsson, Larsson, & Sundblad, 1995 ; Fuortes, 1997) . The expose-response relation existed between the occupational exposure and the development of LAA. However, there were some inconsistency being reported between the magnitude of exposure and the LAA development: some literature expressed a greater LAA cases among workers with aggressive exposure such as animal handlers (cage cleaners) (Cullinan et al.,1999) while some reported a more prevalent of LAA among workers with low level but prolonged exposure such as the animal users (laboratory technicians and scientist) (Aoyama et al.,1992) . The present study revealed majority of the positive cases for LAA symptoms (66.7%) and lung function decline (67.3%) were reported among the animal users compare to handlers. Besides the nature of work which required prolonged contact with laboratory animal during 
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LAA clearly occurred among the animal facilities' workers where laboratory animals with allergenic protein were being used abundantly (Cullinan et al., 1999; Nieuwenhuijsen et al., 2003) . The lung function might decline more rapidly in those workers exposed to allergens in their work environment, particular in people with occupational respiratory diseases (Portengen, Hollander, Doekes, De Meer, & Heederik, 2003) .
Association between the self-reported LAA and declined lung function
A significant proportion of exposed subjects who presented with at least one LAA symptoms at the same time detected decline in lung function in present study. Workers who experienced LAA tended to have significant airflow obstruction compared to those without allergic symptoms. In homogenous with this, subjects who reported allergic shortly after contact with laboratory animals were found to have lower FEV1, compared to those who did not display any symptom (Portengen, Hollander, Doekes, De Meer, & Heederik, 2003) . Lung function changes had been reported directly proportional to the extent of exposure to laboratory animal allergen (Enarson, & Yeung, 1985) .A significant lung function decline was found among laboratory animal workers with less than four years occupational contact ,who were sensitized with continuous exposure (Portengen, Hollander, Doekes, De Meer, & Heederik, 2003 ; Gordon, & Preece, 2003) .
As high as 18.4% of the asymptomatic exposed subjects however accidentally discovered decline in lung function. Clinically relevant airway obstruction can be the impact of continuous exposure to laboratory animal allergen over few years. Nevertheless, lung impairment probably occurred in the absence of prominent LAA symptoms (Portengen, Hollander, Doekes, De Meer, & Heederik, 2003) . Therefore, lung function assessment is crucial not only to detect the degree of lung impairment (Bush, 2001 ) but also as confirmatory clinical evaluation if laboratory animal allergen induced asthma is suspected. Practically spirometry should be performed among workers complaint of chest symptoms. However, it was also found to be advantageous when workers only presented with upper airway symptoms such as nasal congestion, runny nose, itchy nose and sneezing (Malo, & Chan-Yeung, 2001 ).The assessment of the association between the LAA symptoms and impaired lung function is imperative as sensitization had been reported in the literatures which demonstrated the progression from mild rhinitis and conjunctivitis into occupational asthma in later stage (Eggleston & Wood, 1992; Bush & Stave, 2003; Solé, Camelo-Nunes, Wandalsen, Rosário & Sarinho, 2011) .
Difference in the lung function values between the exposed workers and the control group
The exposure to laboratory animal allergens was a significant risk factor for the development of airflow obstruction (Portengen, Hollander, Doekes, De Meer, & Heederik, 2003) .The mean FVC, the median FEV1 and ratio of FEV1/FVC among the control subjects were all documented a significantly higher values compared to their counterpart in the exposed group. The reduction in 
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Open Access: e-Journal FVC in paralleled with similar drop in FEV1 which highly suggested of obstructive lung disorder. These were in congruent with the literatures which consistently reported the accelerated lung function decline among the laboratory animal workers (Sjöstedt, Willers, & Ørbaek, 1993; Renstrom, Malmberg, Larsson, Larsson, & Sundblad, 1995; Fuortes et al., 1997) . This could be best explained by the continued exposure to animal allergen which lead to chronic low level inflammation in the body. As a result, workers became sensitized with chronic airflow limitation (Howarth et al.,1991; Djukanovic et al.,1992; Shaver et al.,1995) .
The lung function impairment somehow can also occur without prominent clinical symptoms of LAA. The exposure to laboratory animal itself especially among those sensitized workers had been recognized as an important risk factor for longitudinal lung function decline while examined cohortly (Renstrom, Malmberg, Larsson, Larsson & Sundblad,1995 ; Portengen, Hollander, Doekes, De Meer, & Heederik, 2003) . Therefore present study is recommended to follow up all subjects with prominent LAA symptoms or decline in lung function according to cohort study design.
The remarkable findings on the difference of lung values between the exposed and control group indicated that preventive program is mandatory. All sensitized workers were identified, thus should be monitored closely to limit the negative health consequences. Multiple countries had incorporated the preventive programs into the legal requirements. In term of policy implications, the sensitized asymptomatic workers with abnormal lung function should be considered for exposure removal (Portengen, Hollander, Doekes, De Meer, & Heederik, 2003) .
Occupational and environmental risk factors associated with LAA
Multiple Logistic analysis revealed that those not compliance to full PPE at all time, workers with pre-existing atopy as well as the smoking exposed individuals were more likely to develop LAA symptoms or detected decline lung function or both.
Some individuals have coexisting allergic reactions (atopy) towards substances outside their work environment which might increase their risk of developing LAA. Earlier analyses had documented a strong association between atopy and sensitization to laboratory animal. Similar observation being reported for lung function decline (Portengen, Hollander, Doekes, De Meer & Heederik , 2003) . Atopy was known to have strong association with chest symptoms. As reported in present study, 26.5% of the exposed subjects who had underlying atopy and detected decline lung profile. Individuals with atopy have tendency to develop immediate type immunology responses upon exposure to aeroallergens in the environment. Therefore it was a well-documented risk factor for the LAA development (Jeal, Jones & Cullinan, 2010) . In addition, employees with atopy were found more likely to develop occupational asthma secondary to allergen exposure at work, and even more likely to be involved in sickness absenteeism or job transfer due to the manifestation of LAA symptoms (Kruize et al.,1997) . Atopic workers had higher relative risk of 4.2 times to develop LAA compared to the non-atopic counterparts. The mean latency period for LAA among the atopics were significantly shorter (Kruize et al.,1997) . To support this, Bland and colleagues had also reported in that 51.2% of the International Journal of Public Health and Clinical Sciences e-ISSN : 2289-7577. Vol. 6:No. 
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Open Access: e-Journal LAA cases were having history of atopy compared to 20.8% among controls (Bland, Levine, Wilson, Fox & Rivera, 1986) . The genetic predisposition in atopic promoted formation of IgE which enhances the allergenic responses in human body (Bush & Stave,2003; Jones, 2015) .Altogether these findings reflected that exposure above specific threshold for the atopic and even at the lowest exposure level, might increase the risk of LAA. Therefore, preemployment screening to rule out individual susceptibility is of paramount importance as it is helpful in alerting the risky group to take extra protective measures upon contact with laboratory animal (Botham, Lamb, Teasdale, Bonner & Tomenson, 1995; Bush, Wood, & Eggleston, 1998) .
Smoking had been found as a risk factor in LAA development (Das et al., 1992; Fuortes et al.,1996; Cullinan et al.,1999) , as well significantly greater decline in lung function (Fuortes et al.,1997) . Tobacco smoking would elevate the IgE level (Bush & Stave, 2003; Jones, 2015) thus increase the risk of LAA besides progress LAA into occupational asthma (Jones, 2015) .The effect of smoking may shorten the latent phase of LAA development . However the role of tobacco smoking warrants future prospective studies. At the same time, workplace should implement measures in the smoking prevention and discouragement among workers in order to minimize the adverse health impacts.
Exposed subjects who reported not compliance to full PPE upon contact with animal allergen were more likely to report LAA symptoms or detected decline lung function. This present study revealed two-third of the animal facilities' workers who did not comply with the full PPE (goggles, gloves, lab gown, respirator and safety shoes) during animal contact. From this proportion, 90.2% were complaint of positive LAA symptoms while 87.8% detected abnormal lung profile. These findings mandated the use of full PPE especially the respiratory protection. The task force of European Respiratory Society announced that PPE usage , although may not provide complete protection somehow may improve respiratory symptoms (Vandenplas, Dressel, Nowak & Jamart, 2012) . PPE had been introduced as a component of the laboratory animal allergen exposure reduction program worldwide (Jones, 2015) . The surgical or face masks although provides certain degree of protection somehow do not function as the respirator which provides a higher protection level against those laboratory animal allergen (Seward, 2001) .The risk of occupational contact with animal allergen often misjudged where PPE only will be utilized once symptoms appeared (Ferraz ,2013) . Nevertheless, previous study discovered a LAA symptoms reduction by 58% upon utilization of full PPE (Bland, Levine, Wilson, Fox & Rivera, 1986) . The organization should take the responsibility in providing complete and adequate PPE to all employees in order to maintain their safety, health and welfare as written under section (15) Occupational Safety and Health Act 1994. Besides, employers must ideally implement the respiratory protection program involving the fit test, medical approval before use as well as the quality control. There are no clear regulatory standards on the exposure level to animal allergen and the permissible exposure limit to animal allergens has not been developed. Therefore the respirator selection must base on work activities, intensity of exposure and the assessment on work environment (Seward,2001 ).
Present study did not reveal association between the development of LAA and job description, type of work area, exposure intensity, most probably due to variance in the pattern and nature of 
Open Access: e-Journal exposure among the workers. The present study was relatively small to draw any conclusion towards possible relationship between these occupational risk factors with the LAA development. Although present study had recruited all workers with occupational contact with laboratory animal, the subgroups under each independent variable were too small to allow meaningful analysis. This study aimed to be expanded into more institute or workplace where exposure to laboratory animal is significant in order to obtain a larger sample size for a more powerful study.
Conclusion and Recommendation
Several limitations had been encountered in this study. Firstly, the cross-sectional study design limited the causal-effect relationship therefore restricted the causal inferences to be made about the research findings. Secondly, the Laboratory Animal Allergy (LAA) symptoms and the exposure history were based on self-report, which might be affected by reporting bias. Besides, another limitation was the "worker's health effects" which may underestimate the true prevalence of LAA secondary to the earlier abandonment of the work activity or job position by those symptomatic subjects. A prospective research is highly recommended in the future to prevent such a bias. The other limitation was that although the clinical diagnostic test of spirometry had been employed to detect underlying lung impairment, however the confirmatory immunological test such as skin prick test was not performed due to budget constraint. Being an invasive procedure, skin prick test however holds the values to confirm the types of allergen that causes positive skin reaction. Furthermore, the assessment on work environment allergen measurements can also be conducted in future studies in order to allow the quantification of risk estimates.
Despite the mentioned limitations, the current study provides a valuable insight into the prevalence and factors associated with the development of Laboratory Animal Allergy among the workers exposed to laboratory animal allergy mainly in the research institute. The sample size was small however the study managed to recruit all exposed subjects with a full response rate. Similar study shall in the future expand to the exposed workers in other research institutions and even the pharmaceutical industries in Malaysia which requires their workers to expose to experimental animals. Current study had also highlighted the fact that specific workplace-based research allows exposure measurements compared to general population-based study where the respondents come from different working environment.
In conclusion, this study revealed a substantial portion of exposed subjects had at least one selfreported LAA symptoms (58%) and detected impaired lung function (56.3%). Majority were reporting nasal and upper respiratory symptoms. The development of LAA among the exposed group was statistically significant while compared to the control group. Workers who did not fully compliance to PPE usage at all time, those with underlying atopy and the smokers were found more likely to develop LAA. The present study indicated that individualized occupational preventive program for risky workers in contact with experimental animals is imperative and International Journal of Public Health and Clinical Sciences e-ISSN : 2289-7577. Vol. 6:No. 
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Open Access: e-Journal mandatory. Exposure avoidance or reduction with appropriate health monitoring must be implemented for all Individuals with positive LAA .LAA has excellent prognosis when the exposure can be avoided, while reducing the exposure could be the primary control .The constant active clinical survey can be an effective measure to track the development of allergies spectrum, besides improving occupational health management as well as to prevent the progression into chronic disability.
